Physiology of insulin-like growth factor-I
Comparison of insulin and the insulin-like growth factors.
	
	Insulin
	IGF-I
	IGF-II

	Other names
	…
	Somatodedin C
	Multiplication-stimulating activity (MSA)

	Numbers of amino acids
	51
	70
	67

	Source
	Pancreatic B cells
	Liver and other tissues
	Diverse tissues

	Level regulated by
	Glucose
	Growth hormone after birth, nutritional status
	Unknown

	Plasma levels
	0.3-2 ng/ml
	10-700 ng/ml; peaks at puberty
	300-800 ng/ml

	Plasma-binding proteins
	No
	Yes
	Yes

	Major physiologic role
	Control of metabolism
	Skeletal and cartilage growth
	Growth during fetal development


IGF BINDING PROTEINS (IGFBP-1, -2, -3, -4, -5, -6)
1. In most cases, less than 1 percent of the total IGF-I in plasma is in an unbound state.
2. IGFBP-3 is the most abundant form in plasma with the highest affinity for IGF-1.

3. Regulation: GH, testosterone, estrogen, thyroxine.

REGULATION OF CIRCULATING IGF-I
1. Growth hormone
2. Nutritional status:
Minimum intakes of 20 kcal/kg per day of energy and 0.6 g/kg of protein are necessary
3. Other hormones: T4, estrogen (minimal)
REGULATION OF TISSUE IGF-I
1. PTH, GH, erythropoietin, FSH.

2. reparative cell division, muscle hypertrophy, kidney
MAJOR PHYSIOLOGIC EFFECTS OF IGF-I
1. mimic the effect of GH on linear growth
2. reverse the catabolic effect of nutrient deprivation or administration of glucocorticoids. Stimulation of whole body protein synthesis, but inhibition of proteolysis.
3. increases wound healing, raises the glomerular filtration rate
4. improved utilization of glucose, improvement in insulin sensitivity
5. A decrease in blood glucose
6. a potent stimulant of DNA synthesis
7. a cell cycle regulatory growth factor. (into S phase)

8. a potent inhibitor of apoptosis, particularly hematopoietic and neuronal systems
9. side effects: (50 µg/kg) retinal edema, Bell's palsy, and severe myalgias
RECEPTOR ACTIVATION
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Intracellular Signalling Mechanisms that are activated by the IGF-I recep
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1. Pathway for stimulation of cell growth:
· IRS-1 ( Grb2 + Sos ( Ras activated ( ( ( MAP Kinase activated

2. Pathway for protein synthesis, glucose transport, stimulation of cell motility and inhibition of apoptosis:
· IRS-1 ( protein tyrosine kinase-B ( p70/S6 kinase and GSK
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